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157] ABSTRACT

A method and an apparatus for applying the belt-shaped
bead filler on the bead core with apex. The method
comprises the the step of: rotating a bead core with an
apex together with a belt-shaped bead filler; mounting
the bead filler on the internal circumferential surface in
an approximately cylindrical shape so as to form an
overlapping portion; joining at least a part of the over-
lapping portion; folding up the cylindrical bead filler on
both sides of apex and bead core and press-fitting so as
to unify them. The apparatus comprises bead support-
ing means for supporting rotatably abead core with an
apex, bead filler guide means having a movable table to
mount a starting edge of the bead filler against the inter-
nal circumferential surface of the bead core, bead filler
cutting means for cutting the bead filler, bead rotating
means for rotating the bead core with the bead filler,
bead filler joining means for joining at least a part of
overlapping portions, bead filler folding-up means for
folding up the bead filler and bead filler press-fitting
means for adhering the bead filler to the both side faces
of the apex and bead core. Thereby, since the belt-type
bead filler is folded up after being formed in the shape of
cylindrical and the overlapping portion being jointed on
both sides of the bead core, it hence becomes possible to
enhance the quality of tire by preventing the formation

of staggered joint and wrinkles.

2 Claims, 14 Drawing Sheets
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METHOD AND APPARATUS FOR APPLYING
BEAD FILLER

This application 1s a continuation of application Ser.
No. 07/256,963 filed on Oct. 13, 1988, which 1s now
~abandoned. | D

BACKGROUND OF THE INVENTION

The present invention relates to a method and an
apparatus for applying a belt-shaped bead filler on 2
bead core with apex, in which the bead filler cords, at
the overlapping joint portion thereof, are prevented
from being disturbed in the arrangement angles so as
not to cause staggered joint and wrinkle.

‘As schematically shown in FIG. 15, at the tire bead
equipped with an annular bead core A, an apex B ex-
tending outward in the radial direction is provided and
also a bead filler C forming a reinforcing layer by fold-

2

- tire such as filler cord looseness and deterioration of

d
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15

ing up from an internal circumferential surface AQ of 20

the bead core A toward both side faces of the apex B s
provided inside of at least one layer of a carcass P.
For such a bead filler C, as shown roughly in FIG. 16,
generally used is a belt-shaped sheet body having filler
cords D composed of organic fibers such as nylon, or
inorganic fibers such as steel arranged parallel with a
specified inclination (for example, 45 degrees) to the
longitudinal direction and covered with raw rubber.
Meanwhile, certain apparatuses for applying such a
bead filler C around on the bead core A were proposed,
for example, in Japanese Patent Publication No.
52-36783 and Japanese Laid-Open No. 59-209844. In
such conventional apparatuses, however, a starting

edge CT of the bead filler C is attached to the internal
circumferential surface AQ of the bead core A and then

the bead filler is folded up around the bead core A
outward in the radial direction gradually from the start-
ing edge CT according to the rotation of the bead core
A.

But in such a construction the bead filler C was grad-
ually folded up along the bead core A at the same time
the bead filler C was being fed to the internal circumfer-
ential surface AQ of the bead core A, and since the
starting edge CT which was the starting portion for
folding up the bead filler C and the terminating edge CE
which was the end portion of folding were so-called
free ends which tended to deform easily, deformation 1n
folding-up was caused, especially at a knife tip portion
ET which became a sharp triangular shape generated at
an edge because of a slant cutting along a filler cord D
(shown in FIG. 16), to fold up the filler cord D, as
shown by a solid line in a circled part in FIG. 17, at a
larger angle in the radial direction than the original
cord angle (for example, 45 degrees). While at an obtuse
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triangular portion EE on the other edge, the change of 55

cord angles was scarcely generated as shown by broken
lines in FIG. 17. |

As a result, at the joint overlapping portion J where
the knife tip portion ET of the starting edge CT was
‘superposed on the obtuse triangular portion EE of the
terminating edge CE, owing to the standing-up of the
cord at the knife tip portion ET, mismatching of cord
angles occured and the filler cords D crossed each other
sO as to generate a so-called staggered joint (an offset at
the joint, shown in the circle in FIG. 17). Accordingly,
a tire with a uniform internal structure cannot be pro-
duced because of formation of wrinkles at the portion
and adverse effects were exerted on the quality of the

60
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force variation. The joint stagger moreover became
more apparent according to the folding height, that is,
the length from the internal circumferential surface AQ
to the upper edge AP of the folded part increased.

SUMMARY OF THE INVENTION

It is hence a primary object of the present invention
to provide a method and an apparatus for applying a
bead filler which are capable of preventing the joint
stagger of the bead filler, preventing formation of wrin-
kles, and thereby enhancing the quality of the tire.

According to the invention relating to a applying
method of bead filler, the method comprises the steps of
rotating by one revolution a bead core with an apex
having the apex preliminarily mounted annularly on an
outward surface of an annular bead core in the radial
direction together with a belt-shaped bead filler of
which starting edge is joined to an internal circumferen-
tial surface on the bead core, mounting the bead filler on
said internal circumferential surface in an approxi-
mately cylindrical shape so as to form an overlapping
portion for joint by the starting edge and the terminat-
ing edge of the bead filler, uniting to joint at least a part
of said overlapping portion, folding up said cylindrical
bead filler on both sides of said apex and bead core by
rotating coiling said bead core, and pressfitting so as to
unify them.

Further, according to the invention relating to a bead
filler applying apparatus, the apparatus comprises bead
supporting means for supporting rotatably a bead core
with an apex preliminarily mounted in an annular shape
on an outward surface of the annular bead core in the
radial direction by outer circumferential surfaces of a
plurality of guide rollers arranged on an approximately
identical circumference, bead filler guide means having
a movable table capable of reciprocating for guiding
and pushing, and thereby mounting a starting edge of
the belt-shaped bead filler against the internal circum-
ferential surface of the bead core supported by said bead
supporting means, bead filler cutting means having a
cutter for cutting said belt-shaped bead filler in a dimen-
sion slightly longer than the length of said internal cir-
cumferential surface of the bead core, bead rotating
means for winding said bead core which is supported by
the bead supporting means and on which internal cir-
cumferential surface the starting edge of the bead filler
is mounted, bead filler joining means for uniting to joint
at least a part of overlapping portion between the start-
ing edge and the terminating edge of the bead filler
mounted in an approximate cylindrical shape on the
internal circumferential surface of the bead core while
said bead core is rotated, bead filler folding-up means
for folding up said cylindrical bead filler of which over-
lapping portion is jointed on both side faces of said apex
and bead core, and bead filler press-fitting means for
press-fitting the folded bead filler to the both side faces
of the apex and bead core.

Constructed in the above way according to this in-
vention, in folding up the bead filler C outward in the
radial direction of the bead core A, the process of pre-
liminarily joining at least the knife tip portion of the
overlapping portion for joint causes the filler cords at
the overlapped portion to be raised and folded up by
keeping uniformly the original cord angles, and hence
there is no risk for the occurence of mismatching of
angles between the cords at the starting edge CT and
the terminating edge CE at the knife tip portion ET.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be
described in detail by way of example with reference to
the drawings, in which:

FIG. 1(a) is a perspective view schematically show-
Ing an embodlment of this invention only by its princi-

pal parts;

5,108,538

FIG. 1(b) is a sectional view showing the relation of

position and inclination between the bead core and bead
filler; |

FIG. 2 is a schematic side elevation showing princi-
pal parts of the apparatus;

FIG. 3 is an arrow view on line Z—Z in FIG. 2;

FIG. 4 is a perspective view showing an example of
guide rollers and filler joining means;

FIG. 5 is a perspective view showing an example of
the fourth and fifth guide rollers and the bead position-
ing means;

FIG. 6 is a perspective view showing an example of 2
filler gulde means and filler cutting means;

FIG. 7 is a perspective view showing an example of
filler folding-up means;

FIG. 8 is a perspective view showing an example of
filler press-fitting means;

FIG. 9 is a plan view showing the operation of the
filler cutting means;

FIG. 10(a) is a front view schematically showing the
operation of the filler guide means; |

FIG. 10(d) is a sectional view on line X—X in FIG.
10(a) schematically showing the state of pressing the
starting edge of the filler against the internal circumfer-
- ential surface of the bead core;

FIG. 10(c¢) is a front view schematically showing the
cutting position by filler cutting means;

FI1G. 10(d) is a sectional view on line Y—Y 1 FIG.
10(c); ,

FIG. 10(e) is a perspective view showing a bead filler
mounted cylindrically on the bead core with a bead
apex;

FIG. 10(/) is a front view showing a completely fin-
ished state of the sticking of the bead filler on the bead
core;

FIG. 10(g) is a sectional view in the radial direction of
FIG. 10()):

FI1G. 11 is a front view schematically showing the
filler joining means;

FIG. 12 is a plan view schematically showing the
relative position between the overlapping portion of the
filler and the filler joining means;

FIG. 13 is a front view showing the operation of the
filler folding-up means;

FI1G. 14 is a sectional view showing the operation of
the filler press-fitting means;

FIG. 15 is a sectional view of the tire bead area;

- FIG. 16 is a plan view schematically showing the
bead filler; and

FIG. 17 is a front view schematically showing a stag-

gered joint.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

The method of the invention is characterized by a
step of preliminarily joining at least a part of overlap-
ping portion for joint of a bead filler C before folding up
the bead filler C outward in the radial direction of an
annular bead core A.
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The bead core A is an annular body formed by coil-
ing rubbered steel cords, and its dimension is preset
depending on the tire sizes. In addition, on the bead

core A, as roughly shown in FIG. 15, a bead apex B
having a triangular section becoming narrower outward

in the radial direction and composed of hard rubber has
been mounted in an annular shape on the entire external
circumference of the bead core A 1n a previous process.

The bead filler C is, in this embodiment, is a belt-
shaped sheet body formed by cutting a belt-shaped fire
fabric cloth composed of organic fiber cores such as
nylon and kevlar coated with rubber in a specified
width in bias, for example, at 45 degrees in regard to the
lengthwise direction and by joining a multiplicity of
thus obtained cut pieces at their non-cut edges.

Furthermore in the bead filler C in this embodiment,
the center line CC is deviated from the bead core A as
shown in FIG. 12 so that an overhanging portion CA
should be wider than the other overhanging portion
0 CB. As a result, when the filler C is folded up on the
both sides of the bead, as shown in FIG. 1§, the heights
of folded-up edges AP1 and AP2 of the filler C do not
match each other, and a preferable step 1s formed,
which can reduce a sudden change in stiffness. In order
to prevent the staggered joint as described above at this
portion in this embodiment, the overlapping portion J
of the bead filler C is preliminarily joined before folding
up at this wider overhanging portion CA.

In this invention, the bead core A is rotated in the
direction of an arrow S in the state that a starting edge
CT of the belt-shaped bead filler C is pressed against an
internal circumferential surface AQ of the bead core A
with an apex supported rotatably (shown in FIG. 10(a),
(b)), and the rotation is stopped when the rotating angle
of the starting edge CT of the bead filler C becomes a
predetermined angle (a) (shown in FIG. 10(c), (d)).
This angle (a) is an angle position where the length of
the bead filler C from the starting edge CT to the cut-
ting position by a cutter 16 becomes a dimension
slightly longer than the length of the internal circumfer-
ential surface AQ of the bead core A, that is, a sum of
the length of the internal circumferential surface AQ
and the length of the overlapping portion J. The bead
filler C is cut in this state to a predetermined dimension
obliquely along the filler cord D by the cutter 16, and
sequentially the bead filler C is mounted in an approxi-
mate cylindrical shape on the internal circumferential
surface AQ as shown in FIG. 10(e) by further rotating
the bead core A. In this way, the overlapping portion J
for point is formed with the starting edge CT and the
terminating edge CE of the bead filler C (shown n FIG.
10(e)). After uniting by press-fitting to joint, for exam-
ple, the wider overhanging portion CA of the overlap-

. ping portion J at a knife tip portion ET, the bead core A

is rotated again for one revolution as shown in FIG. 13,
and at this time, the cylindrical bead filler C is folded up
outward in the radial direction of the bead core A and
simultaneously press-fitted and unified to both side faces
of the bead core A and the bead apex B, and thereby the
bead filler is completely applied and adhered to the
bead (shown in FIGS. 10(), (g) and FIG. 14). In this
process, it is also possible to join the overlapping por-
tion j of the cylindrical bead filler C not only at the knife
tip part ET but also the whole portion of the overlap-
ping portion.

Consequently, when folding up the bead filler C out-
ward in the radial direction of the bead core A, the
overlapping portion J for joint, especially the knife-tip
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portion ET is preliminarily joined, so that the filler
cords D at the overlapping part J are folded up while
keeping the original cord angle uniformly, and there is
hence no possibility of inducing mismatching of angles
between the cords at the starting edge CT and the ter-
minating edge CE at the knife tip portion ET.
Another embodiment relates to an apparatus used 1n

executing the method invention, which is shown in

FIG. 1(a) where a frame of the apparatus is omitted and
the configuration of the parts is preliminarily shown and
roughly illustrating guide rollers 21 to 25 of bead sup-
porting means 2, filler feeding means 3, a cutter 16 of
filler cutting means 4, a movable table 35 of bead filler
guide means 5, bead rotating means 6, a receiving piece
18 and a turning piece 19 of filler joining means 7, a
folding-up shaft of filler folding-up means 10, a cone
roller 74 and a disc multiple-stage rolier 76 of filler
press-fitting means 11, and a main shaft 28 of bead posi-
tioning means 12. FIGS. 2 and 3 are a schematic front
view and a left side elevation respectively, which are
drawn simplifying part of means such as frame for the
sake of simplicity of illustration.

In FIGS. 1 to 8, bead filler applying apparatus 1
comprises bead supporting means 2 for supporting an
annular bead core A, bead filler feeding means 3 for
feeding a bead filler C, bead filler cutting means 4 for
cutting the fed bead filler C, bead filler guide means 3
for guiding a starting edge CT of the bead filler C
toward the bead core A and mounting it on the internal
circumferential surface of the bead core A, bead rotat-
ing means 6 for rotating the bead core A, bead filler
joining means 7 for joining an overlapping portion J
formed as a result of rotation of the starting edge CT
and a terminating edge CE of the bead filler C (shown
in FIG. 10(e), FIGS. 11 and 12), bead filler folding-up
means 10 for folding up the bead filler C outward in the
radial direction of the bead core A, and bead filler press-
fitting means 11 for press-fitting the folded bead filler C
to be a bead apex B and the bead core A, and this appa-
ratus may be furthermore equipped with bead position-
ing means 12 for determining the position in mounting
the bead core.

The bead filler C is formed by arranging relatively
short cords in parallel and obliquely to the lengthwise
direction and by covering with raw .rubber, and it is
hence easily deformed and likely to cause cord distur-
bance. Accordingly it is handled so as not to receive
external force (stress) as far as possible in feeding or
guiding process.

As a result, in the apparatus 1, as shown in FIGS.
1(a), (b) the bead filler C is fed and guided by the filler
feeding means 3 and the filler guide means 3 while its
center line passes through a perpendicular plane, and on
the other hand, the bear core A is supported by the bead
supporting means 2 so that a plane containing the bead
core A should be maintained on a plane A2 which 1s
inclined from a virtual plane Al at an angle of (8) for-
ward at the bottom having a peak point a which 1is
common with the top point of the bead filler C so as not
~ to interfere with the bead filler C fed in a perpendicular
plane toward the internal circumferential surface AQ.

The bead supporting means 2 comprises first to fifth
guide rollers 21, 22, 23, 24 and 25, and the first and
second guide rollers 21, 22 are composed of identical
grooved rollers having a small groove in the axial direc-
tion to prevent the bead core A from slipping. The first
guide roller 21 (shown in FIG. 4 in details) 1s further-
more kept so as to be capable of supporting the bead
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core A at the peak point a and so that its supporting
shaft 21a becomes horizontal to the frame, that is, per-
pendicular to the plane Al. The second guide roller 22
supports the bead core A at a point b separated by
approximately 70 degree in rightwise direction in the
drawing, that is, a turning direction of the bead core
shown by an arrow S from the peak point a and 1ts
supporting shaft 22a crosses with the plane A2 at right
angles. L

The first guide roller 21 is, a shown in FIG. 1(a),
linked at its supporting shaft 21a to the bead rotating
means 6 composed of rotating machine M such as re-
duction motor through transmission means 6a such a
timing belt, and a universal coupling, and others. As a
result, the bead rotating means 6 can drive the first
guide roller intermittently in the direction shown by the
arrow S, and the bead rotating means 6 i1s moreover

linked to a supporting shaft 22a¢ of the second guide
roller 22 through transmission means 6b.

The third guide roller 23 is in a grooved cylindrical
shape, which supports the bead core by its groove at a
position ¢ approximately 70 degrees from ghe peak
point a to the left in the drawing, that is, in the anti-rota-
tion direction. |

The second and third guide rollers 22 and 23 are, as
shown in FIG. 3, pivoted by bearing frames 225 and
23a, which can reciprocate, by cylinders 22¢, 235 linked
to the bearing frames 22b and 23a, from the operating
position supporting the bead core A at the positions b
and ¢ to inner escaping positions 22A, 23A, shown by a
chain line in FIG. 1(a). On the cylinders 22c, 235, posi-
tioning levers 22d, 23c for maintaining at the operating
positions b, ¢ are furnished.

The fourth and fifth guide rollers 24, 25 are grooved
cylindrical rollers in approximately the same shape as
the third guide roller 23, which can support the bead
core A rotatably by their grooves at positions d and e
approximately 140 degrees leftward and rightward
from the peak point a.

The fourth and fifth guide rollers 24 and 235 are, as
shown in FIG. 5, pivoted freely rotatably at both edges
of a coupling shaft 26, and the coupling shaft 26 1s
mounted on a perpendicular guide 26a furnished on a
vertical member of the frame through a joint shaft and
a linear bearing, and also linked to a cylinder 27 sup-
ported at the lower part of the vertical member so that
it can rise up to escaping positions 24A, 25A shown by
a chain hne in FIG. 1{(a).

The movement of the second to fifth guide rollers 22
to 25 up to the escaping positions 22A to 25A as de-
scribed above causes the bead core A to be mounted on
the groove of the first guide roller 21 without interfer-
ing with the rollers 22 to 25 in a preparatory stage in the
sticking process of the bead filler C, and the recovery to
the operating posiitions causes the bead core A to be
supported on the plane A2 while keeping a complete
circle at the positions equally divided into five, and it
also causes the bead positioning means 12 to hold the
lower part of the bead core A in mounting the bead core
A

The bead positioning means 12 is, as showing in de-

- tails in FIG. 5, designed so that a pair of supporting

635

shafts 28 standing up outside the fourth and the fifth
guide rollers 24, 25 are vertically fixed to a moving
plate at the upper part, and that the moving plate is
linked to a cylinder 29 mounted at the back of a base
frame 30 fixed on the vertical member of the frame, and
the supporting shaft, hence holds the lower part of bead
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core A at the plane A2 by the action of the cylinder 29,
and also withdraws the supporting shafts 28 to the es-
caping position 28A by the contraction of the cylinder
29 when the bead core A is supported by the guide
rollers 21 to 25. The moving plate 30 has locking guides
304 passing through the base body projected therefrom.

To the internal circumferential surface AQ of the
bead core A, the bead filler C is fed and guided near the
first guide roller 21 by using the filler feeding means 3
and filler guide means 3.

The filler feeding means 3 comprises, as shown in
FIG. 1(a), a supporting shaft 31a for supporting a bead
filler roll CR, a supporting shaft 315 for winding a liner
I linked to a motor with brake (not shown) for drawing
out the liner L together with the filler, and upper and
lower photoelectric apparatus 32, 33. The motor with
brake drives the drawing shaft 315 so that the sagging
length of the bead filler C formed in front of the appara-
tus 1 should be in the height ranges of the photoelectric
apparatus 32, 33, which makes it possible to prevent
unnecessary external force (stress) from being applied
on the bead filler C to be applied on the bead core A.

The bead filler guide means 5 is furnished with a
movable table 35 reciprocating near the first guide rol-
ler 21 up and down somewhat obliquely toward the
upstream side in the rotating direction S of the bead
core A, and in this embodiment, as shown in FIG. 6, the
movable table 35 is equipped with guide plates 37, 39 for
controlling the position in the widthwise direction of
the bead filler C, filler pressing means for pressing the
bead filler C in cutting, and a blowing apparatus 41 for
pressing the cut edge of the bead filler C by an air flow,
and on the other hand, the filler cutting means 4 is inte-
grally mounted on the movable table 3.

The movable table 35 comprises a pressing part 43a at
an angle coinciding with that of filler cords D on the

5,108,538
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C to prevent slip-off of the bead filler C from the base

- plate 43 of the movable table 35 by a wedging effect.
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upward edge of a flat plate-shaped base plate 43, a pro-

trusive part 43b on the side part of a shorter side extend-
ing from the base plate 43 in the side direction, and a
receiving part 43c protruding from the pressing part
43a, which can form a notch groove 45 with the press-
ing part 43¢ where a cutter 16 having the identical
inclination passes. A side edge 434 of the receiving part
43¢ on the center side prevents the collision between the
receiving part 43¢ and the bead core A due 10 the move-
ment of the movable table 35 by deflecting from the
position of the movable table 35 approaching near the
bead core A by the movement of the movable table 35
to the shorter side part.  Rectangular openings 36 are
formed nearly on both sides of the center of the mov-
able table, and the guide plates 37, 39 are guided by a
guide shaft 36a passing through opening 36. The guide
plates 37, 39 are long plates contacting with the upper
surface of the movable table 35, and the bead filler C 1s
guided between them. The guide plates 37, 39 are re-
spectively engaged with screw shafts 49, 50 (shown in
FIG. 9) which are pivoted on the movable table 35,
which can move the guides 37, 39 in the approaching or
departing direction by turning handles §1, 51 at one end
each of the screw shafts 49, 50, and the interval between
the guides is thereby adjusted freely depending on the
width and the position of the center line CC of the bead
filler C to be guided. In addition, holding means 52 is
provided near the upper edge of the guide 37, one of the
two, which has a claw 52b for preventing dropout p1v-
oted on a shaft 52a being inclined so that its tip rises
upward and contacts with the uper surface of the mov-
able table 35. This claw 52b engages with the bead filler
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In the filler pressing means 40, a pushing piece 5§
extending toward the center part of the base plate 43
obliquely at an angle equal to the notch groove 45
though which the cutter passes is mounted on the upper

ends of guide shafts 53, 53 supported movably up and

down at a right angle to the base plate 43 by the protru-
sive part 43b, and the lower ends of the guide shafts 33,
53 are linked to each other by a coupling piece 57 at the
lower part of the protrusive part 43b, and furthermore,
a pushing piece 56 positioned above the receiving part
43 in the same direction as the pushing piece 85 1s fixed
through joint shafts 54, 54. A cylinder 58 fixed on the
protrusive part 43 through a supporting frame 1s linked
to the upper part of the inner guide shaft and 1its contrac-
tion and expansion bring the pushing pieces 55, 56
closer to the base plate 43 of the movable table 35 and
the upper surface of the receiving part 43c on the both
sides of the notching groove 45 and therefore makes it
possible to pinch and fix the bead filler C in cutting.

The blowing apparatus 41 comprises a blower 39
generating an air pressure to such an extent as to push
the starting edge CT of the bead filler C against the base
plate 43, and the blower 59 has its nozzle directed near
the pressing part 43a.

The bead filler cutting tool 4 comprises, for example,
a cylinder 61 on a supporting plate 60 fixed on the pro-
trusive part 43b and extending obliquely sideways, a
cutter attached to the cylinder 61 through a guide shaft
60c and a fitting 60b and a heater 62 for heating the
cutter 16. The tip of the cutter forms an approximate V
shape, and the cutter 16 cuts the bead filler C obliquely
along its forward and backward movement by moving
from one edge to the other of the movable table 35
through the notching groove 45 at an angle coinciding
with the filler cords D by the cylinder 61.

The guide shaft 60a is guided while being prevented
from turning by a linear bearing 60c. The cutting angle
can be adjusted according to the filler cord angle by an
appropriate angle adjuster mounted on the cutter 16 not

‘shown in the drawing. The heater 62 heats the cutter 16,

for example, to about 100 degrees Cent., which makes it
easy to cut the raw rubber of the bead filler.

A linear bearing which slides on rails 64, 64 mounted
on the frame is mounted on the movable table 35 in 1ts
rear lower surface in the central line direction, and a
cylinder 65 mounted on the frame is also linked, so that
the movable table 35 can reciprocate by the elongation
and contraction of the cylinder 65 from the operating
position where the pressing part 43a of the movable
table 35 is pressed against the internal circumferential
surface AQ of the bead core A and the starting edge CT
of the bead filler C is pressed against the bead core A
and stuck, down to a waiting position 35A (shown in
FIG. 1{(a)).

The bead rotating means 6 starts its operation after
the filler guide means 5§ presses the starting edge CT of
the bead filler C to the bead core by the elevation of the
movable table and it withdraws to the waiting position
35A. Accordingly, the rotation of the first and second
guide rollers 21, 22 can turn the bead core A and mount
the bead filler C continuously on the internal circumfer-
ential surface AQ of the bead core A. The attachment of
the bead filler C causes the entire section to be in an

approximate inverted T-shape as shown in FIG. 10(d).

When the bead turns by an angle (a) nearly one revolu-
tion as shown in FIG. 10(c), where the length from the
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starting edge CT of the bead filler C to the operating
position of the cutter 16 becomes equal to the sum of the
length of the internal circumferential surface AQ of the
bead core A plus that of the overlapping portion J for
joint, the bead rotating means 6 stops and the cutte 16
allocated at the escaping position advances, and the
bead filler C is thus cut. The bead rotating means 6
restarts and rotates the bead core A to a degree slightly
more than one revolution, and the bead filler C is
thereby applied and stuck to the entire internal circum-
ferential surface AQ of the bead core A by making the
overlapping portion J. As described above, the bead
rotating means 6 can rotate the bead core A intermit-
tently by approximately one revolution and the rotation
is controlled by a pulse counter (not shown) of the
rotating means 6.

In this way, the bead filler C is mounted almost cyhn-
drically on the internal circumferential surface AQ of
the bead core A, as shown in FIG. 10(e) together with
the overlapping part J.

The filler joining means 7 is located, as shown in F1G.
4, above the first guide roller 21, and it 1s mounted on
receiving pieces 21b, 210 on both sides of a bearing
body pivoting a supporting shaft 21a of the roller 21 so
as to be capable of adjusting the forward and backward
inclining angle. In this embodiment, positioning means
14 of the bead filler is provided above the bearing body.

The filler joining means 7 comprises, as shown in
FIG. 4, FIG. 11 and FIG. 12, a receiving piece 18 capa-
ble of approaching to or departing from the overlapping
_portlon J for joint of the bead filler C, and a turning
pleco 19 pwoted on the receiving piece 18. The receiv-
ing piece 18 is a folded-over piece at the lower end of
‘the L-shaped frame, and the L-shaped frame is linked to
a linear bearing through a joint shaft 69a capable of
adjusting its length. The linear bearing can slide on a
perpendicular rail 69¢ in front of a column 69 sup-
ported between the receiving pieces 215, and the rod of
a cylinder 70 mounted on a protrusion piece at the top
of the column 60c by using a screw shaft so as to be
capable of adjusting its height is connected to the linear
bearing, so that the receiving piece 18 can reciprocate
depending on the elongation and contraction of the
cylinder 70 from an escaping position 18A above to a
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position where the press-fitting and joining of the over- 45

lapping part J of the head filler C is required, for exam-
ple. the position contacting with the upper surface of
the knife tip portion ET of the bead filler in this embodi-
ment in the arrow direction. The turning piece 19 is
pivoted by a bearing part protruding downward
obliquely at the root of the rocewmg plece 18, and a
‘lever attached to the turning piece 19 is joined to a
cylinder 73 mounted tlltably on the L-shaped frame.
Consequently, the turning piece 19 can turn between
the operation position superposed with the receiving
piece 18 and a waiting position 19A droping downward,
as shown in FIG. 11, by the elongation and contraction
of the cylinder 73. At the operating position, the knife
tip portion ET of the overlapping portion J is consoli-
dated and joined in this embodiment.

Here, the width W and the depth (1) of the receiving
piece 18 and the turning piece 19 are predetermined by
the range to join and adhere within the overlapping
portion J. -

The positioning means 14 is designed to mount a
moving plate 77 of which protruding length is con-
trolled by an adjusting shaft 76 on the rod of a cylinder
75 located between the receiving pieces 21b and to gide
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an edge of the bead filler C transferred from the mov-
able table 35 by an arc-shaped guide piece 78 on the
front surface of the moving plate 77.

The filler folding-up means 10 and the filler press-fit-
ting means 11 are, in this embodiment, positioned be-

tween the first guide roller 21 and the second guide

roller 22 as shown in FIG. 1(a@) and FIG. 3, and the filler

press-fitting means 11 comprises a cone roller 74 and a
disc multistage roller 76.

The filler folding-up means 10 has, as shown in FIG.
7, a U-shaped folding-up tool 82 joining to a pair of
folding-up pieces 81, 81 with an arc-shaped top, bent in
an arc shape and spaced at a clearance in which the
bead core A can be inserted, at their root part, and the
root part is located on the side of first guide roller 21,
pivoted in a supporting plate 83 and joined to a cylinder
84 at its tip. The supporting plate 83 is fixed to the frame
by a bolt.

As a consequence, the filler foldrng-up means 10 can
tilt the folding-ujp pieces 81 as shown in FIG. 13 to-
gether with the elongation and contraction of the cylin-
der 84 between the operating position to fold up the
overhanging parts CA, CB outward in the radial direc-
tion of the bead apex and an escaping position 81A
shown by a dot-and-dash line.

The filler press-fitting means 11 comprises a cone
roller 74 and a disc multistage roller 76 as explained
above.

The cone roller 74 is, as shown 1n FIG. 8, mounted on
the moving plate 87 through position adjusting means
86. The moving plate 87 is fixed to a guide shaft 88A
extending from a transverse table 88 approximately
perpendicularly to the plane A2, and a cylinder 89 on
the transverse table 88 is joined to the guide shaft 88A
through a joint plate 88B. The transverse table 88 can
advance and withdraw on the rail approximately paral-
lel to the plane because it is joined with a cylinder 90 on
a base table mounted on the frame.

As a result, extension of the cylinder 89 and contrac-
tion of the cylinder 90 cause the cone roller 74 to move
to an escaping position 74A shown by a dot-and-dash
line in FIG. 1(a), and furthermore, extension of the
cylinder 90 causes it to move inward in the radial direc-
tion, and then as shown in FIG. 14, the action of the
cylinder 89 causes the cone roller to move to the action
position (shown by a solid line in FIG. 1) where the
bead filler C is securely press-fitted to the both side
faces of the bead apex B and the bead core A 1n cooper-
ation with the disc multistage roller 76. The position
adjusting tool 86 is composed of three supporting fit-
tings 86A 86A, 86A, each of which 1s formed by pro-
truding a fitting shaft 86b at an end of a base part 86¢
and making a hole perpendicular to the fitting shaft 865,
and the position and the direction of the cone roller 74
attached to the top-end supporting fitting 86A can be
adjusted by inserting a fitting shaft 865 of the adjaoent
supporting fitting 86A in the hole and fixing at approxi-
mate position and angle. In the supportmg fitting 86A of
the root side, its fitting shaft 866 is inserted and fixed
perpendicular]y to a protrusion projecting from the
moving plate 87.

The disc multistage roller 76 is attaohed to the lower
part of an edge of the moving plate 91 by a position-
adjusting tool 92, and furthermore in this embodiment,
a guide roller 93 contacting with the bead core A is
mounted on the moving plate 91 by using a position-
adjusting tool 94.
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The moving plate 91 is mounted at an end of a guide
shaft 91A passing the base table fixed to the frame, and
the guide shaft 91A is linked to a cylinder 95 disposed
approximately perpendicular to the plane A2 located on
the base table through a coupling plate 96 at its rear end
so that it could move between the operation position
contacting with the bead apex B and a spaced escaping
position 76A. The position-adjusting tools 92, 94 are
formed by using supporting fittings 86A similar to those
stated above. | :

The cone roller 74 having a shape along the side
surface of the bead apex B is pivoted rotatably on the

10

supporting fitting 86A, while the disc multistage roller .

76 is a multistage stack-up body of thin discs such as ball
bearings, which is supported in the same way rotatably
on the top end supporting fitting 86A.

The operation of the apparatus of this invention is
explained below. |

At first, the second to fifth guide rollers 22 to 25 of
the bead supporting means 2 are moved to the escaping
positions 22A to 25A respectively. At the same time, the
movable table 35 of the bead filler guide means 5, the
receiving piece 18 of the bead filler joining means 7, the
folding-up piece 81 of the filler folding-up means 10 and
the cone roller 74 and the disc multistage roller 76 of the
filler press-fitting means are brought to their escaping
positions 35A, 18A, 81A, 74A and 76A respectively,
and on the other hand, the supporting shaft 28 of the
bead positioning means 12 is advanced. In this state, the
application of the bead core A to the groove of the first
guide roller 21 causes the lower end to be supported by
the bead positioning means, and the bead core A to be
inclined and held on the plane A2.

Sequentially when the second to fifth guide rollers 22
to 25 are returned to their operating positions, the bead
core A is correctly supported in a complete circle. Then
the supporting shafts 28 of the bead positioning means
12 are withdrawn to the escaping positions 28A.

The movable table 35 of the filler guide means 5 holds
the starting edge CT of the preliminarily cut bead filler
C at its escaping position 35A while preventing its shp-
off by the holding means 52, and presses against the
pressing part 43¢ by the blowing apparatus 41, and
therefore the bead filler guide means 5 rises owing to
the expansion of the cylinder 65 and adheres the starting
edge CT of the bead filler C held by the pressing part
43a of the movable table 35, as shown in FIGS. 10(a),
(b), at the position deflecting from the filler center CC
by pushing against the internal circumferential surface
AQ by adhesion (shown in FIG. 10(5)).

After its adhesion, the movable table 35 is brought
back to its escaping position 3SA.

The bead rotating means 6 rotates the bead core A by
the first guide roller 21 and the second guide roller 22
owing to the drive of the rotating machine M. As soon
as rotated, the bead filler C adheres to and is mounted
on the internal circumferential surface AQ of the bead

core A.
As explained above relating to FIG. 10(c), when the

bead apex rotates by a rotating angle of (a) and thus the 60

length from the starting edge CT to a cutting portion of
the bead filler C becomes equal to the sum of the Jength
of the internal circumferential surface of the bead core
plus that to form the overlapping portion J for joint, the
bead rotating means 6 is arrested and the bead filler Cis
cut by the filler cutting means 4. The filler cutting
means 4 cuts the bead filler C in the direction of the
filler cords D by reciprocating the cutter 16 through the
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notch groove 45 by making use of the elongation of the
cylinder 61. When cutting, as the pushing pieces 33, 56
are pushed down by the action of the cylinder 58 of the
filler pressing means 40 so as to press and hold the bead
filler C on the base plate 43, and at the same time, as the
cutter is heated by the heater 62, the bead filler C is
correctly cut.

After the cutting, the bead rotating means 6 1s re-
started, and the application of the remaining bead filler

C on the internal circumferential surface AQ up to the

terminating edge CE causes the bead filler C to be
mounted cylindrically as shown in FIG. 10(¢) and the
overlapping portion j for joint to be formed, and when
the knife-tip portion ET of the overlapping portion J
coincides with the peak point a of the bead core A, that
is, the guide roller 21, the bead rotating means 6 1s
stopped (FIG. 12).

Sequentially, the cylinder 70 of the filler joining
means 7 is elongated to lower the receiving piece from
the escaping position 18A and to make it abut against
the upper surface of the knife-tip portion ET of the
overlapping portion J, and simultaneously the turning

~ piece 19 is turned by the cylinder 73, and hence the bead
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filler C is fixed and joined, as shown in FIGS. 11 and 12,
at the knife-tip portion ET of the overlapping portion J
(shown by a broken-line circle in FIGS. 3 and 12) by the
adhesion between raw rubber sheets.

In the next, the restart of the bead rotating means 6
and the inclination of the folding-up piece 81 to the
operating position as shown in FIG. 13 by the cylinder
84 of the filler folding-up means 10 cause the bead filler
C to be folded up outward in the radial direction around
the bead core with the apex.

In succession, the actions of cylinders 89, 90 and 95 of
the bead filler press-fitting means 11 cause the bead
filler C to be press-fitted to the both side faces of the
bead apex B and the bead core A as shown in FIG. 14
by the cone roller 74 and disk multistage roller 76.

As explained above, since the overlapping portion J
of the bead filler for joint is preliminarily joined, even
when bending and folding up the bead filler C outward
in the radial direction around the bead core A, the angle
of the filler cords D is not deformed, and therefore 1t
becomes possible to fold up the bead filler correctly
while keeping the original cord angle.

Here, it is possible to form the apparatus 1 of this
invention so as to join the overlapping portion J at its
whole length by using the filler joining means 7.

In addition, its continuous and unattended operation
is possible by automatically feeding the bead core A to
the guide roller 21 and taking out the bead core A after
finishing the bead filler applying process by using an
appropriate closing and opening chuck.

It is furthermore preferable to apply a tack-free treat-
ment on the surface of the members of the apparatus
contacting with the bead filler C by using Teflon or the
like.

As explained above, since the bead filler applying
method and its apparatus of this invention are designed
so as to mount the bead filler cylindrically on the inter-
nal circumferential surface of the bead core, and to fold
up the bead filler outward in the radial direction after
uniting or consolidating at least a part of overlapping

“portion for joint, the filler cord angles do not vary, and

it hence becomes possible to enhance the quality of tire
bead by preventing the formation of staggered joint and
wrinkles.

We claim:
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1. A belt-shaped flipper applying apparatus compris- cumferential surface the starting edge of said bead
Ing: | | | | | flipper is mounted so as to form said belt-shaped
bead supporting means having a plurality of guide flipper into a cylindrical flipper by overlapping

rollers arranged in a circumference approximately
identical to a circle, each of said plurality of guide
rollers having an outer circumferential surface for
" rotatably supporting an annular shaped bead core,
said annular bead core having an apex mounted in
an annular shape on an outward surface of said

said starting edge and said terminating edge of said

3 belt-shaped flipper to form an overlapping portion;

flipper joining means having joining members for

joining at least said knife-tip portion to said obtuse
triangle portion in said overlapping portion;

said joining members comprising a receiving member

T e O e eabis e capable | Capable of reciprocating to and from said overlap-
of reciprocating for guiding and pushing and ping portion Of‘ said cylindrical fhpper. and a turn-
thereby mounting a starting edge of a belt-shaped iﬁg Hl-_:zml:sr plt\;)";naenz m:uzge;:l ZI; 22113 :‘ecemng
flipper against the internal circumferential surface mDEr SO as 10 LE Superposcd « - TECCIVINE
of said bead core supported by said bead support- 15 member for pinching said knife-tip portion of said

ing means;

flipper cutting means having a cutter for cutting said

belt-shaped flipper at an inclination angle to the
longitudinal direction of said belt-shaped flipper in
a dimension slightly longer than the length of said
internal circumferential surface of the bead core so
that said flipper has a starting edge and a terminat-
ing edge, each edge provided with a knife tip por-
tion of which corner is an acute angle and an ob-
tuse triangle portion of which corner is an obtuse
angle:

bead rotating means having a rotating member for
rotating said bead core which is supported by the
bead supporting means and on which internal cir-

cylindrical flipper and said obtuse triangle portion
of said overlapping portion between said receiving
member and said turning member;
- flipper folding-up means having a folding-up member
20 for folding up said cylindrical flipper of which said
overlapping portion is joined toward both side
faces of said bead core and apex; and
flipper press-fitting means having a press-fitting mem-
~ ber for adhering the folded bead flipper to both
25 side faces of said bead core and apex. =
2. An apparatus as set forth in claim 1, wherein said
bead rotating means is a rotary machine for driving said

guide rollers of said bead supporting means.
¥ *x % * ok
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